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AMENDMENTS TO THE CLAIMS: 

The following listing of claim s replaces all prior listings of claims in the present 
application. 



(LAs) 



What is claimed is: 

1, (currently amended) A method for managing a 

configuring a first cache to perform at least one 
and storing data at a first range of logical addresses 

configuring a second cache to perform at least 
from and storing data at the first range of LAs; 

configuring one or more thiid caches to perform 
retrieving data from and storing data at a second range c 

detecting an inability of the second cache to 
range of LAs; and 

reconfiguring at least one of fti»#fst^ ach e and 
least one of the operations of retrieving data from and 
response to the inability while continuing to perform at 
data from and storing data at the second range of LAs. 



data) Storage system, comprising: 

of the operations of retrieving data from 
in a storage device; 
of the operations of retrieving data 



2. (original) The method according to claim 1, and 
interfaces to receive input/output (IO) requests from host 
and to direct all the IO requests to the caches which have 
of the operations of retrieving data from and storing data 



ore i 



at least one of the operations of 

: 
: 

f LAs in the storage device; 
retrieve data from or store data at the first 

tike one or more third caches to perform at 
storing data at the first range of LAs in 
ifcast one of the operations of retrieving 



compjri?U5g configuring one or more 

processors directed to specified LAs 
been configured to perform at least one 
stfithe specified LAs. 



d4]dO!24J ^ 
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3. (currea tly amended) The method according to clair n 2, 

wherein the one or more interfaces comprise a napping between the first and the second 
and the one or more third caches and the first and second ranges of the LA$, and 

wherein the one or more interfaces are adapted o Convert the IO requests to one or more 
requests and to direct the one or more requests to at leas* one of the first and the second and the 
one or more third caches in response to the mapping, an d ! 

wherein detecting the inability comprises gencn .tiftg a reconfigured mapping between the 
first and the one or more third caches and the first and s acpnd ranges of the LAs, and directing 



the one or move requests to at least one of the first and t 
to the reconfigured mapping. 



leione or more third caches in response 



4. (currently amended) The method according to claim 
of t he firot oacho and the one or more third caches 
the first cache and the one or more third caches so as to 
more third caches to a state of full data redundancy. 



5. (original) The method according to claim 4, wherein processing the data comprises 
classifying data in the first cache into a plurality of data jjrckips. 



lj wherein reconfiguring the at least one 
composes processing data in at least one of 
restore the first cache and the one or 



6. (original) The method according to claim 5, wherein 
data, and wherein processing the data comprises storing 
caches. 



cfn e of the data groups comprises dirty 
the! dirty data at the one or more third 
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7. (original) The method according to claim 5, wherein 
data, and wherein processing the data comprises storing 



8. (currently amended) The method according to clair|i 
of t h e firat - eacho and the one or more third caches 
the first cache. 



, wherein reconfiguring the at least one 
comftrjkes retaining an initial configuration of 



9- (currently amended) The method according to clain 
of the firGt cacho and the one or more third caches 
redistribution of the first and the second ranges among 
caches. 



1 ? wherein reconfiguring the at least one 
comprises implementing a minimum 

t|ie first cache and the one or more third 



10. (original) The method according to claim 9, wherein 
redistribution comprises redistributing the first and the 
function. 



11. (original) The method according to claim 9, wherein 
redistribution comprises redistributing the first and the 
function. 



12. (currently amended) The method according to claim 
manager which is adapted to configure the fust, second 
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orje of the data groups comprises dirty 
tfie dirty data at the storage device. 



implementing the minimum 

ranges using a consistent hashing 



second 



arid 



implementing the minimum 
sejcclnd ranges using a random number 



and comprising providing a system 
one or more third caches, to detect 
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the inability, and to reconfigure the at least one of 
caches. 

13. (original) The method according to claim 12, wherein 
comprises incorporating one or more manager processing 
device, the first cache, the second cache, and the one or 
or more manager processing units in a cooperative man ner. 



. compjjs 



14, (currently amended) A data storage system, 

a storage device wherein data is stored at logical 
a first cache which is configured to perform at 
data from and storing data at a first range of LAs in the 
a second cache which is configured to perform a 
data from and storing data at the first range of LAs; 

one or more third caches which are configured to 
retrieving data from and storing data at a second range 
a system manager which is adapted to detect an 
data from or store data at die first range o f LAs, and 
eftGjKHHid the one or more third caches to perform at lea^t 
from and storing data at the first range of LAs in response 
perform at least one of the operations of retrieving data 
of LAs. 



! whiih 



providing the system manager 
units into at least one of the storage 
qore third caches, and operating the one 



the one or more third 



ng: 

addresses (LAs); 
Iqaat one of the operations of retrieving 
$tdrage device; 
|$ast one of the operations of retrieving 

perform at least one of the operations of 
LAs in the storage device; and 
iifjal jility of the second cache to retrieve 
reconfigures at least one of tho first 
t one of the operations of retrieving data 
t3 the inability while continuing to 
fijpiji and storing data at the second range 



5 
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14, 



IS, (original) The storage system according to claim 
which are configured to receive input/output (IO) 
specified LAs and to direct all the IO requests to the ca 
perform at least one of the operations of retrieving data 
LAs. 



request 



to 



16, (currently amended) The storage system according 

wherein the one or more interfaces comprise a 
and the one or more third caches and the first and second 

wherein the one or more interfaces are adapted 
requests and to direct the one or more requests to at leas 
one or more third caches in response to the mapping 

wherein detecting Ihe inability comprises the sys 
mapping between the first and the one or more third cac! 
LAs, and directing the one or more requests to at least 
caches in response to the reconfigured mapping. 



t<|> claim 15, 
n}ajj)ping between the first and the second 
langes of the LAs, and 
<jonvert the IO requests to one or more 
c(ne of the first and the second and the 



17. (currently amended) The storage system according 
at least one of the-fi* at caoho and the one o r more third 
processing data the rein and in at least one of the first cac] 
procoGsmg data thoroin so as to restore the first cache and 
of full data redundancy. 



B4I8012*J 



and comprising one or more interfaces 
s from host processors directed to 
bs which have been configured to 
fnm and storing data at the specified 



one 



:pjp manager generating a reconfigured 
and the first and second ranges of the 
of the first and the one or more third 



claim 14, wherein reconfiguring the 
es comprises tho first oacho 
and the one or more third caches 



ft e one or more third caches to a state 
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18. (original) The storage system according to claim lb, 
classifying data in the first cache into a plurality of datif groups. 



19. (original) The storage system according to claim I ft 
wherein one of the data groups comprises dirty J&y 
wherein processing the data comprises storing tf 

caches. 



wherein processing the data comprises 



20. (original) The storage system according to claim 1 Ej; 

wherein one of the data groups comprises dirty data and 

wherein processing the data comprises storing tJ^p flirty data at the storage device. 



21. (currently amended) The storage system according 
at least one of tho first ca^ e^nd the one or more third 
an initial configuration. 



C|C] 



22. (currently amended) The storage system according 
at least one of tho firat cacho and the one or more third C$4 1 
implementing a minimum redistribution of the first and 
and the one or more third caches. 



23. (original) The storage system according to claim 22, 
redistribution comprises redistributing the first and the 



ie 



sejqid 
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a, and 

dirty data at the one or more third 



fq| claim 14, wherein reconfiguring the 
les comprises the first cache retaining 



claim 14, wherein reconfiguring the 
es comprises the system manager 
second ranges among the first cache 



jvjjierein implementing the minimum 
ranges using a consistent hashing 
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function* 

24. (original) The storage system according to claim 
redistribution comprises redistributing the first and the 
function. 



P. 09 



2Jj s [wherein implementing the minimum 
Second ranges using a random number 



25. (original) The storage system according to claim 
one or more manager processing units which are mcordpikted 
device, the first cache, the second cache, and the one or 
or more manager processing units operate in a cooperative 



signed 



26. (currently amended) A storage system, comprisinj ; 

one or more mass storage devices, coupled to m n 
logical addresses (LAs); 

a plurality of interim fast-access-time caches, cojpfjgured 
another, each interim fast-access-time cache being assi 
and coupled to receive data from and provide data to th4 
having LAs within the respective second range; md 

one or more interfaces, which are adapted to rec<ii)|e 
processors directed to specified LAs and to direct all the 
time cache to which the specified LAs are assigne d: and 

a further plurality of interim fast-access-time cac ies 



wherein the system manager comprises 
into at least one of the storage 
nfore third caches, and wherein the one 
manner. 



IP 



assigned the respective second ran^ c o f the LAs and cou pl I sd to receive data from and provide 
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data at respective first ranges of 



one 



to operate independently of one 
a respective second range of the LAs 
or more mass storage devices 



input/output (IO) requests from host 
requests to the interim fast-access- 



adapted to be configured to be 
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data to the one or more mass storage devices having LA 



when any interim fast-access-time cache fails . 

27, (currently amended) The storage system accordin I 
devices comprise fast assess tim e maasftteFag e d e vioot 



28, (currently amended) A method for storing data, ci 
storing the data in one or more mass storage de) 
logical addresses (LAs); 

assigning to each of a plurali ty of interim fast- 
independently of one another, a respective second range 
coupling the plurality of interim fast-access-timi: j 
data to the one or more mass storage devices having LA s 
receiving input/output (IO) requests from host p 
directing all the IO requests to the interim fast 
LAs are assigned; 

wherein a farther interim fast-access-time cache 



assigned the respective second range of t he LAs and cojfa 



ope 



_data to the one or more mass stora& e devices having LAS j within the respective second rang e 



when any interim fast-a ccess-time cache fails . 



29. (currently amended) The method according to clait \ p8, wherein the mass storage devices 
comprise fea t - access - tkae mass Qtorago devic es one or fl p ie disks . 



PAGE 10/18 * RCVD AT 12(19/2006 1:04:43 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRF-2/11 * DNIS 



within the respective second range 



claim 27, wherein the mass storage 
or more disks . 



cm prising: 
f<jes having respective first ranges of 

aijjpfss-time caches, configured to operate 
df the LAs; 

caches to receive data from and provide 
yithin the respective second range; 
joj:essor$ directed to specified LAs; and 
a^c0ss-time cache to which the specified 

adapted to be configured to be 



ed to receive data from and provide 
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30. (currently amended) A system for transferring dai 
devices which store data at respective first ranges of lol 

a plurality of interim fast-access-time caches, cbpj: 
another, each interim fast-access-timc cache being assiiitf 
and coupled to receive data from and provide data to tj$ 
within the respective second range; aed 

one or more interfaces, which arc adapted to recjjjijjye 
processors directed to specified LAs and to direct all thft 
time cache to which the specified LAs are assigne d; an 

a further plurality of interim fast-access-time caffi 



assigned the respective second range of the LAs and co 



data to the one or more mass storage devices having LA s 



when an v interim fast-access-time cache fails . 

31. (currently amended) The system according to clait; j 
comprise fast aooogg timo - mafls storago dovioos one orrt t 



32. (currently amended) A method for transferring dat jj 
devices which store data at respective first range$ of log 

assigning to a plurality of interim fast-access-tidb 
independently of one another, respective second ranges 



10 
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vithin the respective second range 



;o and from one or more mass storage 
ji^al addresses (LAs), comprising: 
Igured to operate independently of one 
id a respective second range of the LAs 
i>ne or more mass storage devices 



input/output (IO) requests from host 
i IO requests to the interim fast-access- 



es adapted to be configured to be 



ed to receive data from and provide 



ISO, wherein the mass storage devices 
o re disks. 



i;a and from one or more mass storage 
pj 1 addresses (LAs), comprising: 
| :aches, configured to operate 
the LAs; 



i id 
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tin) a 



Iff 



coiipling tlie plurality of interim fast-access-i 
data to the one or more mass storage nodes having LAs 

receiving input/output (IO) requests from host 

directing all the IO requests to the interim fast-i 
LAs are assigned. 

wherein a furt her interim fast-access-time each 
assigned the respectiv e second range of the LAs and co 



2 'ffi 



data to the one or more mass storage devices having LA 



when any interim fast-access-time cache fails . 

33. (currently amended) The method according to clai| 
comprise fast accofls time maoo Qtorago (jovioos one or 
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;aches to receive data from and provide 
jv ithin the respective second ranges; 
qcessors directed to specified LAs; and 
ess-time cache to which the specified 



adapted to be configured to be 



yithin the respective second range 



32, wherein the mass storage devices 
e disks. 



cd to receive data from and provide 
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